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Abstract: 

Toxin-antitoxin loci belonging to the yefM-yoeB family are located in the chromosome 

or in some We cloned the yefM-yoeB locus of Streptococcus pneumoniae, and 

these genes encode bona fide antitoxin (YefM sub(Spn)) and toxin (YoeB sub(Spn)) 

products. We showed that overproduction of YoeB K-12 strains. The YoeB 

sub(Spn) -mediated toxicity could be reversed by the cognate antitoxin, YefM 
sub(Spn), but not by overproduction of the E. coli YefM antitoxin. The pneumococcal 
proteins were purified and were shown to interact with each other both in vitro and 
in vivo. Far-UV circular dichroism analyses indicated that the pneumococcal 
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antitoxin was partially, but not totally, unfolded and was different than its E. 

coli counterpart. Molecular whereas the antitoxins appeared to be specifically 

designed for each bacterial locus; thus, the toxin-antitoxin interactions were 
adapted to the different bacterial environmental conditions. Both structural 
features, folding and the... 
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Abstract: 

The chromosomal YoeB-Yef M toxin-antitoxin module common to numerous strains of 
bacteria is presumed to have a significant role in survival under stringent 
conditions. Recently we showed that the purified YefM antitoxin is a natively 
unfolded protein, as we previously reported for the Phd antitoxin in the Pi phage 
Doc-Phd toxin-antitoxin system. Here we report the purification and structural 

properties of the YoeB toxin and present Q-Sepharose ion-exchange 

chromatography implying the formation of a YoeB. YefM complex. The unstable antitoxin 
was removed from the mixture by natural proteolysis, and the residual YoeB protein 

was purified thermal unfolding at temperatures up to 56 degree C. The 

thermodynamic features of the toxin-antitoxin complex were similar. Taken together, 
our results support the notion of a correlation between differential physiological 
and structural stability in toxin- antitoxin modules. 
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Abstract: 
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bacteria is presumed to have a significant role in survival under stringent 
conditions. Recently we showed that the purified YefM antitoxin is a natively 
unfolded protein, as we previously reported for the Phd antitoxin in the Pi phage 
Doc-Phd toxin-antitoxin system. Here we report the purification and structural 

properties of the YoeB toxin and present Q-Sepharose ion-exchange 

chromatography implying the formation of a YoeB. YefM complex. The unstable antitoxin 
was removed from the mixture by natural proteolysis, and the residual YoeB protein 

was purified thermal unfolding at temperatures up to 56 degree C. The 
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Abstract: 

Toxin-antitoxin loci belonging to the yefM-yoeB family are located in the chromosome 

or in some We cloned the yefM-yoeB locus of Streptococcus pneumoniae, and 

these genes encode bona fide antitoxin (YefM sub(Spn)) and toxin (YoeB sub(Spn)) 

products. We showed that overproduction of YoeB K-12 strains. The YoeB 

sub(Spn) -mediated toxicity could be reversed by the cognate antitoxin, YefM 
sub(Spn), but not by overproduction of the E. coli YefM antitoxin. The pneumococcal 
proteins were purified and were shown to interact with each other both in vitro and 
in vivo. Far-UV circular dichroism analyses indicated that the pneumococcal 
antitoxin was partially, but not totally, unfolded and was different than its E. 

coli counterpart. Molecular whereas the antitoxins appeared to be specifically 

designed for each bacterial locus; thus, the toxin-antitoxin interactions were 
adapted to the different bacterial environmental conditions. Both structural 
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Abstract: 

The chromosomal YoeB-Yef M toxin-antitoxin module common to numerous strains of 
bacteria is presumed to have a significant role in survival under stringent 
conditions. Recently we showed that the purified YefM antitoxin is a natively 
unfolded protein, as we previously reported for the Phd antitoxin in the Pi phage 
Doc-Phd toxin-antitoxin system. Here we report the purification and structural 

properties of the YoeB toxin and present Q-Sepharose ion-exchange 
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chromatography implying the formation of a YoeB.YefM complex. The unstable antitoxin 
was removed from the mixture by natural proteolysis, and the residual YoeB protein 

was purified thermal unfolding at temperatures up to 56 degree C. The 

thermodynamic features of the toxin-antitoxin complex were similar. Taken together, 
our results support the notion of a correlation between differential physiological 
and structural stability in toxin- antitoxin modules. 
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unfolded protein, as we previously reported for the Phd antitoxin in the Pi phage 
Doc-Phd toxin-antitoxin system. Here we report the purification and structural 

properties of the YoeB toxin and present Q-Sepharose ion-exchange 

chromatography implying the formation of a YoeB.YefM complex. The unstable antitoxin 
was removed from the mixture by natural proteolysis, and the residual YoeB protein 

was purified thermal unfolding at temperatures up to 56 degree C. The 
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Number of References: 63 
Structural and thermodynamic characterization of the Escherichia coli RelBE 
toxin-antitoxin system: Indication for a functional role of differential stability 

Cherny, Izhack; Overgaard, Martin; Borch, Jonas; Bram, Yaron; Gerdes, Kenn; Gazit, 
Ehud 

The RelE and RelB proteins constitute the RNA interf erase (toxin) and its cognate 
inhibitor (antitoxin) components of the Escherichia coli relBE toxin-antitoxin 
system. Despite the wel 1 -descri bed functionality and physiological activity of this 

system in E. coli components from E. coli in solution, both separately and in 

their complexed state. The RelB antitoxin, an alpha-helical protein according to 
circular dichroism and infrared spectroscopy, forms oligomers in solution... 
Descri ptors : 
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Corresp. Author/Affi 1 : Gazit, E.: Dept. of Molecular Microbiology and 
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Number of References: 55 

...YoeB toxin is a folded protein that forms a physical complex with the unfolded 
YefM antitoxin: Implications for a structural -based differential stability of 
toxin-antitoxin systems 

Cherny, Izhack; Rockah, Liat; Gazit, Ehud 

The chromosomal YoeB-Yef M toxin-antitoxin module common to numerous strains of 
bacteria is presumed to have a significant role in survival under stringent 
conditions. Recently we showed that the purified YefM antitoxin is a natively 
unfolded protein, as we previously reported for the Phd antitoxin in the Pi phage 
Doc-Phd toxin-antitoxin system. Here we report the purification and structural 

properties of the YoeB toxin and present Q-Sepharose ion-exchange 

chromatography implying the formation of a YoeB-Yef M complex. The unstable antitoxin 
was removed from the mixture by natural proteolysis, and the residual YoeB protein 

was purified thermal unfolding at temperatures up to 56 (deg)C. The 

thermodynamic features of the toxin-antitoxin complex were similar. Taken together, 
our results support the notion of a correlation between differential physiological 
and structural stability in toxin- antitoxin modules, (c) 2005 by The American 
Society for Biochemistry and Molecular Biology, Inc. 
Descri ptors : 

Identifiers: Antitoxin; Conformational stability; Ion exchange chromatography; 
Structural stability 
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The YefM antitoxin defines a family of natively unfolded proteins: Implications as a 
novel antibacterial target 

Cherny, Izhack; Gazit, Ehud 

...well understood. Here, we demonstrate that the Escherichia coli YefM protein is 
a natively unfolded antitoxin, lacking secondary structure even at low temperature 

or in the presence of a stabilizing agent Indeed, a pair-constrained 

bioinformatic analysis facilitated the definite determination of novel YefM-YoeB 
toxin-antitoxin systems in a large number of bacteria including major pathogens such 
as Staphylococcus aureus, Streptococcus... 
Descri ptors : 
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The yefM-yoeB toxin-antitoxin systems of Escherichia coli and Streptococcus 
pneumoniae: functional and structural correlation. (Author abstract) 

. . .Cherny, Izhack 

Author Abstract: Toxin-antitoxin loci belonging to the yefM-yoeB family are located 

in the chromosome or in some We cloned the yefM-yoeB locus of Streptococcus 

pneumoniae, and these genes encode bona fide antitoxin (Yef (M.sub.Spn)) and toxin 

(Yoe(B.sub.Spn)) products. We showed that overproduction 12 strains. The 

Yoe(B.sub.Spn)-mediated toxicity could be reversed by the cognate antitoxin, 
Yef (M.sub.Spn) , but not by overproduction of the E. coli YefM antitoxin. The 
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pneumococcal proteins were purified and were shown to interact with each other both 
in vitro and in vivo. Far-UV circular dichroism analyses indicated that the 
pneumococcal antitoxin was partially, but not totally, unfolded and was different 

than its E. coli counterpart. Molecular whereas the antitoxins appeared to be 

specifically designed for each bacterial locus; thus, the toxin-antitoxin 
interactions were adapted to the different bacterial environmental conditions. Both 
structural features, folding and the... 
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Document Type: Journal Article 
Record Type: Abstract 
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Crystallization of Doc and the Phd-Doc toxin-antitoxin complex 
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Loris, Remy 
Abstract : 

...its plasmidic form in Escherichia coli and is the archetype of a family of 
bacterial toxin-antitoxin modules. The His66Tyr mutant of Doc (Doc super (H66Y)) was 
crystallized in space group... 
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The yefM-yoeB Toxin-Antitoxin Systems of Escherichia coli and Streptococcus 
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Nieto, Concha; Cherny, Izhack; Khoo, Seok Kooi ; de Lacoba, Mario Garcia; Chan, Wai 
Ting; Yeo, Chew Chieng; Gazit, Ehud; Espinosa, Manuel Centro de Investigaciones 
Biologicas, CSIC, Madrid, Spain. Department of Molecular Microbiology and 
Biotechnology, Tel Aviv University, Tel Aviv 69978, Israel. Department of 
Biotechnology, Malaysia University of Science and Technology, Petaling Jaya, 
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Journal of Bacteriology , v 189 , n 4 , p 1266-1278 , February 2007 
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Document Type: Journal Article 
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The yefM-yoeB Toxin-Antitoxin Systems of Escherichia coli and Streptococcus 
pneumoniae: Functional and Structural Correlation 

...Cherny, Izhack; Khoo, Seok Kooi; de Lacoba, Mario Garcia; Chan, wai Ting; Yeo, 
Chew Chieng; Gazit, Ehud; Espinosa, Manuel 

Abstract: 

Toxin-antitoxin loci belonging to the yefM-yoeB family are located in the chromosome 

or in locus of Streptococcus pneumoniae, and these genes encode bona fide 

antitoxin (YefM sub(Spn)) and toxin (YoeB sub(Spn)) products. We showed that 

overproduction of YoeB sub(Spn) is toxic to homologous, whereas the antitoxins 

appeared to be specifically designed for each bacterial locus; thus, the 
toxin-antitoxin interactions were adapted to the different bacterial environmental 
conditions. Both structural features, folding and... 
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The YoeB Toxin Is a Folded Protein That Forms a Physical Complex with the Unfolded 
YefM Antitoxin: Implications for a structural -based differential stability of 
toxin-antitoxin systems 

Cherny, Izhack; Rockah, Liat; Gazit, Ehud Department of Molecular Microbiology and 
Biotechnology, George S. Wise Faculty of Life Sciences, Tel Aviv University, Tel 
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Journal of Biological Chemistry , v 280 , n 34 , p 30063-30072 , August 2005 
Publication Date: 2005 

Publisher: American Society for Biochemistry and Molecular Biology, 9650 Rockville 
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[URL : http : //www. j be . org] 

Document Type: Journal Article 
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Language: English 
Summary Language: English 
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Electronic Issn: 1083-351X 

File Segment: Bacteriology Abstracts (Microbiology B) ; Genetics Abstracts 
The YoeB Toxin Is a Folded Protein That Forms a Physical Complex with the Unfolded 
YefM Antitoxin: Implications for a structural -based differential stability of 
toxin-antitoxin systems 

Cherny, Izhack; Rockah, Li at; Gazit, Ehud 
Abstract: 

The chromosomal YoeB-Yef M toxin-antitoxin module common to numerous strains of 

bacteria is presumed to have a significant role protein, as we previously 

reported for the Phd antitoxin in the Pi phage Doc-Phd toxin-antitoxin system. Here 
we report the purification and structural properties of the YoeB toxin and present 
physical evidence for the existence of a tight YoeB. YefM polypeptide complex in... 
...physical complex between the proteins. Near- and far-UV circular dichroism 
spectroscopy of the purified toxin revealed that, similar to the Doc toxin, YoeB is 
a well-folded protein. Thermal denaturation experiments confirmed the conformational 
stability of the YoeB toxin, which underwent reversible thermal unfolding at 
temperatures up to 56 degree C. The thermodynamic features of the toxin-antitoxin 
complex were similar. Taken together, our results support the notion of a 
correlation between differential physiological and structural stability in 
toxin-antitoxin modules. 

Identifiers: YoeB toxin; YoeM toxin 
Subj Catg: 
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... and lower K SUB d than CrylC domain II and further supported the existence of 
toxin multisite interactions. Competitive binding assays were used to estimate the 

sequence of interaction events. CrylC three domains specifically interact 

with the epithelial cell membrane. The folding of the three-domain toxin probably 
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Avisar, D.; Keller, M . ; Gazit, E.; Prudovsky, E.; Sneh, B.; Zilberstein, A. 
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... The relative affinities for membranes of peptides corresponding to the seven 
helices that compose the toxin pore-forming domain, their modes of membrane 
interaction, their structures within membranes, and their orientations... 

Gazit, E.; Rocca, P. la; Sansom, M. S. P.; Shai, Y. 
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Language: English Record Type: Abstract 
Document Type: Journal article 

Bacillus thuringiensis cytolytic toxin associates specifically with its synthetic 
helices A and C in the membrane bound state. Implications... 

... corresponding to beta5, beta6, and beta7 strands, to a conserved nonhelical 
region of the CytA toxin of B. thuringiensis subsp. israeliensis (P SUP 149-170 ), 

to helices B and D, and 149-170 and helix D bind the membrane weakly. 

Membrane permeation experiments suggested that CytA toxin exerts its activity by 

aggregation of several monomers. To learn about the structural elements that 

the membrane. Taken together, these results provide further support for the 
suggestion that the CytA toxin sel f-assembl es within membrane and that helices A and 
C are major structural elements involved in the membrane interaction and 
intermolecular assembly of the toxin. 

Gazit, E.; Burshtein, N.; Ellar, D. J.; Sawyer, T. ; Shai, Y. 
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... specific antibody assembly within phospholipid membranes of hydrophobic segments 
from Bacillus thuri ngi ensi s var. israelensis cytolytic toxin. 

The B. thuri ngi ensi s subsp. israelensis (Bti) cytolytic toxin is hypothesized to 
exert its toxic activity via pore formation in the cell membrane as a result of the 
aggregation of several monomers. To gain insight into the toxin's mode of action, 2 
putative hydrophobic 22 amino acid peptides were synthesized and characterized... 
...helix-2), and the other to amino acids 50-71 (termed helix-1) of the toxin . 
Circular dichroism spectroscopy revealed that both segments adopt high alpha-helical 

content in the hydrophobic for helices-1 and -2 in the assembly and in the 

pore formation by Bti toxin. 

Gazit, E.; Shai, Y. 
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Language: English 
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Abstract: ...the results suggest an "umbrella" model for the structure of the pores 
formed by the toxin. The findings also support previous suggestions that the a7 
helix may function as the binding... 
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...and specific assembly within phospholipid membranes of hydrophobic segments from 
Bacillus thuri ngi ensi s var. israelensis cytolytic toxin. 

Gazit, Ehud 

Abstract: The Bacillus thuri ngi ensi s var. israelensis (Bti) cytolytic toxin is 
hypothesized to exert its toxic activity via pore formation in the cell membrane as 
a result of the aggregation of several monomers. To gain insight into the toxin's 
mode of action, 2 putative hydrophobic 22 amino acid peptides were synthesized and 

characterized Ellar, D. J . , & Chilcott, C. N. (1988) J. Mol . Biol. 202, 

527-535} of the toxin. Circular dichroism spectroscopy revealed that both segments 

adopt high a-helical content in a hydrophobic for helices-1 and -2 in the 

assembly and in the pore formation by Bti toxin. Copyright 1993, American Chemical 
Society. . 
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